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INTRODUCTION
For most advanced economies, buildings represent one of the largest single investments of national resources. While recently built buildings are very important, there are other existent structures that require even more attention. The permanent study of ancient buildings, which represents the architectural heritage of a region, is a key aspect to modern societies since the impact of a possible loss is not only economical but also cultural. This work intends to contribute on the process of preservation of the architectural heritage.
In this line, it is intended to evaluate possible damages and to perform structural monitoring according to the modern strategies of minimum repair and the use of non intrusive methods. On the latter, the advancements on Micro-Electro-Mechanical Systems (MEMS) and the wide range of alternatives on wireless communications are turning Wireless Sensor Network (WSN) technology into a promising candidate to develop new structural monitoring solutions for this research area. With this respect, the aim of this work was to rely on commercially available wireless and MEMS technology in real operational modal analysis case studies to evaluate their capabilities and state future research lines.
The paper starts by describing the conventional wired based and wireless based sensors and data acquisition equipments (DAQ) used for structural dynamic monitoring works. Operational modal analysis is then overviewed by describing the SSI method as it was used as data processing tool in the experimental tests. Furthermore, two case studies where the WSN platforms were used to perform operational modal analysis are shown and discussed. Finally, a new WSN platform, which is being built as part of future developments, is presented as well as the conclusions.
DYNAMIC MONITORING SYSTEMS FOR CIVIL ENGINEERING STRUCTURES
During the past years significant hardware developments occurred for structural monitoring purposes. Conventional monitoring sensors used for these applications, involve a large number of wires (fiber-optic cables or other wired communication medium) and centralized data acquisition systems with remote connections. The fact that the conventional sensor platforms use wires increases the cost of the monitoring systems, creates difficulties in the maintenance and deployment in the field. In this line, the recent years have witnessed an increasing interest in a new technology based on WSN platforms as a low-cost alternative for being applied in civil engineering structures [1].
Wired Based Monitoring Systems
The wired based systems (also called in this work as conventional systems) used for structural monitoring are composed by three parts: measurement sensors, data acquisition equipments and, in some cases, remote connection systems. The measurement sensors are connected with cables to the data acquisition systems which can also be remotely connected to a central station.
The conventional measurement sensors used for dynamic identification tests are piezoelectric, piezoresistive, capacitive or force-balanced accelerometers. For data acquisition purposes, platforms with capabilities of medium sampling rates (around 2000 Hz) and Analog Digital Converters (ADCs) with resolutions over than 16 bits are chosen. In the case of the remote connection systems the most popular approaches include the use of IEEE
